Effect of Tween-80 on cell killing by etoposide in human lung adenocarcinoma cells.
The non-ionic detergent Tween-80, a surface-active agent, has been shown to modulate the cytocidal effect of certain antitumor agents. In the present study, we sought to determine whether or not Tween-80 could enhance the antitumor effect of etoposide (VP16) in human lung cancer cells in vitro. Survival fractions were measured by growth inhibiton assays of PC14, H69, KB, and PC14/CDDP (the corresponding cisplatin-resistant subline of PC14) cells. An in vitro clonogenic assay of PC14 and PC14/CDDP cells was undertaken after incubation for 10-12 days in RPMI-1640 medium with 20% fetal calf serum and 1.72% methyl cellulose, plus continuous exposure to VP16 with Tween-80. We also investigated the direct toxicity of Tween-80 to PC14 and PC14/CDDP cells using a clonal assay. The intracellular accumulation of VP16 was further analyzed using [3H]VP16 in PC14, PC14/CDDP, A549, KB and H69 cells, and compared with that of daunorubicin (DNR), a hydrophilic anti-cancer agent, using [3H]DNR in PC14, A549 and KB cells. It was found that PC14/CDDP had collateral sensitivity to VP16 and Tween-80 markedly enhanced the killing effect of VP16 not only of PC14 cells but also of PC14/CDDP cells while exerting little cytotoxic effect. Moreover, Tween-80 increased the intracellular accumulation of VP16 in PC14, PC14/CDDP and A549 cells, and not in KB and H69 cells. Tween-80 did not increase the intracellular DNR levels in PC14, A549 and KB cells. Tween-80 was shown to potentiate the cytotoxicity of VP16 against several human lung adenocarcinoma cells by increasing the accumulation of VP16 in vitro. Tween-80-mediated sensitization of lung adenocarcinoma cells to VP16 is considered to be related to both the characteristics of the cell membrane in adenocarcinoma cells and the lipotropic properties of VP16. These results suggest that this combination might have the potential to improve the therapeutic index of VP16 in human lung adenocarcinoma.